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ATLANTIC TESTING LABORATORIES, LIMITED

g

Sustaining Member—N.Y.S. Society of Professional Engineers

December 20, 1985

Box 29
Canton, N.Y. 13617
(315) 386-4578

Box 356
Cicero. N.Y. 13039
(315) 699-5281

U. S. Army Corps of Engineers
New England Division

424 Trapelo Road

Waltham, MA 02254-9149

Attn: Mr. Richard Reardon

Re: Land Seismic, Westfield River
Westfield, MA '
Contract DACW-33-85-D-0011
Delivery Order No. 0007

Gentlemen:

In accordance with Delivery Order No. 0007, Jdated 16 Octobher
1985, attached is one copy of our seismic investigation report
for the Westfield River, Westfield, MA.

By copy of this letter, we are also transmitting two copies of
this report to Mr. John Hart.

If you have any questions or comments, please do not hesitate to
contact qur office.

lly submittead,

/ g / - el
Spencg€r F. Thew, P.E./L.S.

President
SFT/smf
cc: Mr. John Hart (2)
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CONTRACT DACW-33-D-85-D-0011
CONTRACTING OFFICER:
Edward D. w’ LTC, CE
28 June 85

WORK ORDER NO. 0007
16 October 85
SEISMIC INVESTIGATION

WESTFIELD RIVER
WESTFIELD, MA

PREPARED FOR: U.S. Army Corps of Engineers
New England Division
" 424 Trapelo Roéad
Waltham, MA 02254-9149

PREPARED BY: Theresa A. Beddoe, Hydrogeologist

Atlantic Testing Laboratories, Limited.

P. O. Box 29
Canton, NY 13617

November 26, 1985

ATL Report No. CD007-1-11~85
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SECTION 3
SOOPE OF INVESTIGATION

Survey and exploration instructions, which were provided by the Army
Corps of Engineers, New England Division, follow. The subsurface

investigation program included about 4,200 feet of seismic survey lines

required to determine depths to bedrock along a proposed dam alignment.

Work under this delivery order consisted of locating three seismic lines
which traversed the Westfield River Valley and three lines perpendicular to
these. Horizontal and vertical surveying technigues were used to determine
locations and elevations of points along the seismic lines and of various site
features. :
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.. .- BCOPE -OF -WORK

GEB REOUISITION NO. ‘B86-3-DACW 33-B5-D-0011
DELIVERY ORDER NO. 0007 .
SURVEY AND EXPLORATION INSTRUCTIONS ~~

PROJECT: Seismic Investigation for Westfield River Basin Study

SITE: Westfield River, Westfield, Massachusetts

PURPOSE: Seismic surveys are required to determine depths to bedrock
along a proposed dam alignment. .

1. SCOPE OF INVESTIGATION.

a. Seismic survey lines shall be performed for a total of about
4,200 feet as shown on Attachment No. 2. :

b. Surveys shall be done to determine locations and elevations
compatible with site features shown on the enlarged USGS quadrangle
Attachment No. 3. '

2. SITE CONDITIONS.

The proposed seismic line traverses the Westfield River valley as
shown on Attachment No. 2. The majority of the land in the area of
interest is relatively flat at about elevation 150 feet and rises at the
abutments to about elevation 250 feet. Sands and gravels are anticipated
which may exceed 100 feet in thickness.

3. RIGHTS OF ENTRY.

The Contractor is responsible for securing any rights of entry,
approvals, permits, etc. necessary for the performance of the work.

4. COORDINATION.

Mr. James Blair, Corps of Engineers, 617-647-8396, shall be contacted
five days prior to start of work and each work day to report on how work
is progressing and approximate depth to bedrock is being encountered.

5. EXPLORATION NUMBERS.

The seismic lines accomplished shall be numbered sequentially in order
of their completion. The numbers shall be shown on the plan of completed

explorations.

6. GOVERNMENT REVIEW.

The Government will review the draft submittal as well as the
completed work. Subsequent to such review, the Contractor shall
accomplish any corrections which may be directed as the result of the

Government review.




COMPLETION:BCHﬁDﬁLE
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the Government, postmarked no “later than seven calendar days after
completion of the field work. Government review will take approximately -
ten calendar days from receipt of draft report. The final geotechnical
report shall be submitted postmarked no later than seven calendar days
after receipt of draft report including the action taken on possible

comments.

8. QUALITY CONTROL.

You will be held responsible for the quality of the text and plétes
submitted and for all damages caused the Government as & result of your
negligence in the performance of any services furnlshed under the

contract.

Although submissions required by your contract are technically
reviewed by the Government, it is emphasized that your work must be
prosecuted using proper internal contrcls and review procedures. The
letter of transmittal for each submission which you make shall include &
certification that the submission has been subjected to your own review
and coordination that the submission has been subjected to your own review
and coordination procedures to insure (a) completeness for each displine
commensurate with the level effort required for that submission, (b)

elimination of conflicts, errors and omissions, and (c) the overall
professional and technical accuracy of the submission. Documents which
are significantly deficient in any of these areas will be returned to you
for correction and/ or upgrading prior to our completing our review.
Contract submission dates will not be extended if a resubmission of draft

material is required for this reason.

: A "::_:- vr-‘h‘h f&a
_ 0:@!: 4985, ~Duration of field work is estimated 'to be three work adays. . -
 The geotechnical report shall be submitted in draft format for review by -
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" SECTION 4

a. General Statement:

The equipment and procedures used to perform the work and the
investigation results are summarized in the report prepared by Weston
Geophysical Corporation, which is included as Section 8 of this report.

b. Quality Assurance Certification:

I hereby certify that the referenced records, equipment and procedures
were used to perform the subsurface exploration described herein. I also
certify that the work was performed in a profgssional manner and meets the
requirements set forth in the work order.

26 Nove 1985




Date
11 Nov

12 Nov

13 Nov

14 Nov

15 Nov

SECTION 5

"SUMMARY-OF ACTIVITIES

-Activitz

Mondayﬁ Surveyors mobilized to the site

Tuesday: time on site 8:00 - 14:30 -

- Surveyors cleared property for right of access to private land on
the west and east sides of the Westfield River

- recon job for horizontal control

- intermittent rain, rained out at 14:30

Wednesday: time on site 09:00 - 17:00

- Surveyors made arrangements for topographic enlargement at New
England Blueprint Company in Springfield

- gas company clears Jjob, expect no problem with gas lines

— Weston Geophysical obtained blasting permit

- conduct safety meeting

- Surveyors set up survey baseline and closed traverse

- Seismic crew began seismic survey, 5 test holes completed for 800
feet

Thursday: time on site 08:00-16:00
- Surveyors finish horizontal control and level circuits
— Seismic survey crew completed 1600 feet

Friday: time on site 09:00 - 17:00

- Surveyors obtain topographic enlargement at New England Blueprlnt
Company in Springfield

-~ Seismic survey completed (1600 feet)

- alleged landowner on northwest side of road, Ms. Mary Priest,
irate because of our presence on land whose access had previously

been cleared with farmer on other side of road, Mr. Stevenson,

who claimed ownership of the property on 12 November 85.
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SURVEY FIELD NOTES

: ‘

: aE I BN BN TN B B e
i -

Il TN N N B S B B EBE B . v



LTS H } t ! 1 I . "i M
LT Do S
A T R R -
NI e ..! 7?: E’A
R A : Lo
[ I N A A i P
N A A \$ DLD . ‘
D o . X \ ! o
U T A A O I f ,,Af/o;u.i 12+ /5 m's‘
: A S R t \ i
T S B P | ’ ‘
Vo | ||r BRI P .
[ | { oo i :
<o g R B A i
Cr e 4 .;
R EEE RN R
' _ : Pl Co ‘ P
o REREEEEEEERE ‘ P
. i . TR R B ' . } . P
. ; S b i . ; foono .
v ! ooy , | I P :
) i : 1 ¢ i ' I t l | . ! : } : '
i : | | [ : vl I ; 1 . : | H ’ '
Ty : b :
Pl ! : : . ! Lo
T P Coe e
R A U
: { ! ; ! Lo
R . N I A BRI SR L
I WSKKO/J ~_)’/(/".-’-'.’(, ﬁ-}r///f/(:}/ Ce
g v
.

u/gs;,/fe/a/ /% < o _ o

NG 3848

[ ; :

0 | : : { ' “

' ’;'“f~"i':'-'~&:::" T b i

:E' ; i f | , ‘ i\

c : ; .o . }

. Lo ! ,

I i : i ' S t‘

. : 1 ‘ , i ' %

‘ri,.!,,.‘,..!,.‘.‘ : : ) ‘f

Co il 1 T : - N

i} .Sﬁ,d{a /Z(Q/}m—. /L? ) , Co .

4((:/(/ c‘/rftm’ p; 78? L ‘

L L P |
I I R T . -
NSRS N

1 . : : f : '

P e Co ‘

: | 9 -

o SRR | ! ‘|

A

|




stA_ (43 |y lva | Jd e T i ekl G edae of Cotm held

7% N N A U

— “"05"00."“““' L

5;);Zh_./5_’j;f§t’_'_,______,__,_“_,w;g‘_’gg'/g_ -'%l,';r o 30

B B A4 1. T ey Bt T

............. A 4 O R S

| (48048 | 89%12"| 13626

_',5;4_;-5._,___239-‘512:}_ - ?6035" 12" | J0.85"

L m———
-

Vit 70 R R R
6723 09t Tz2s'42| 801.08 |

PK. 1 g ou sl
'S, dc. a?n:d fj
dx‘uuuaj _

S S

=23 |wRirl gz s n

)
!
[
[




Y . A A - ’ | :

’ T

s
TE )

#1002
Rl

~” bz

25¢°%5

 gre0®

e sl _

H3

2466 3%

e INC ]
M=
123°20"

OS5
hob®?) +14.8
212°15" | 443

CiB% | gt |
1349%4 |

Y pvon 39 |

[

Zid° 49 54

I8-1¢. 142225 (0"

02
ARF7% it A

127314

0 ] "
1550314

™=

A TS
| 7.05

SR
L 590
Qe

- .

A

-R-

o
2. 3/+3.9.

- —————_

64.21+9.85 1167.16

160.04
157.58
128.13
Elev.

=165.7]
/6l 22
/69,01

|55 85

" 192%4.24"|
90°2 M

._,..q_ 02 g‘_gc,_"‘ J .

C !
I P £
] :
: I
‘ !

[

oy
T

i i

A

t .
'

¢




;s.x‘

/_m/(‘/
ra /ZHS'
- {TA /j{—ﬂ
i;. SA2l+. 15

o
'\‘@ so-¢ |
f//q 42,z_+/wb”5—3

Lo

372 8" ; 403"
19205 lsg2
£°37" . 705"
@
- _’ _
o
P i
| !
A oL
| i
S B b
: !
.
0

. ‘7‘,!’7 /{U(( Al vess /g'l/"‘/..
_ ‘ E /M//a“Uﬁfu(oz A

|
e _l
- : . 0,,-? ,‘u/b
e LEl) 12 = 1L
| '
. E
R ALSET SR
e SN AN B
| ? |

\/’ré 4 |58 12 ‘kf) @ T4 ~

/:/, /59.0%
'z zzu"‘; ¥
2,90 ;pé.#
SO |s5dot

Lgo Jod. 7Y

)

e 159,94 5,02

-

— o ———e L

4

Lywe ¥) / y

A §ro)
StA 3t o0¢

j/ﬁ/_[—)(i.“ E
th 2400357 34 4
St J400. /715 7 | 95
stA c)fodf/é 7°77 /95"
i : |
L i _’Lf | €l -
A o+o$c§7°/1': 143,70 ¢!
ot /+0""’7 /,,?4" e 7 5
A 24 ogf'?5‘/5+" 7L | 775"
StA H0‘3 FRTS ab4,.)ﬁ 294"
st g408 952 /o‘g LB17 1 B 74
i |
. 2 i
| ‘ |
e 3¢ 330 |
329R 119 2 15,09
|

52

L3 T7F

=144, 7Z+‘- 12
e
\/57%
/"5 Z

, 9 //: £l
0 gwycz

L0 71 3247
0 E?(°43‘4z"




.

- 01007 25
1400 3% |

2100 3%
2400 3 1)

9+4—55

+
¥=1

l
2 ss
155"
59

sy

, %Q

/ |

»WJMM{OZ
Y/ YA

» I

7./8 ;
RN EIY,

IR LN,
P

5, S(P1 172.14-
2& 7!/74.05

]
l

! P _—I—‘\

( !

i I
l

I

I

6. 5%

llf\( (‘
/7+5.5'
23+ 8

BM

’._

Z//Vt" 2

5iA o-vf',

$14 / f00

ThE L fec

S14 1+ 00

lm‘f X:i -2

A t+od

St /40 uu/
fu )1‘0"
ota $ro

297° 5?
s

H ¥

/41/7

1//r/ 77!
. !z
A} on L

T f

s .

nsg
Mfzq!
73y

/¢ 7”/3"

/ff57ff

127100

i 0-
X
g7

|
i
i
i
i
{
|

203!

Elev, , -D-
e
152.5
154.1L ' 53¢
o b5 | £ 32
/75 £30

i 630

!

/{ﬂ/ﬂd ZI’

!
I

ey la

e

4, T 62l 489
:‘/66‘7. Y,

-R- CE e,

1. ?/ /542 24
E/Y.%S;/sz.u

287

-Q-
s
/S, 27 IszEi
)75F E/;s‘—hé»
4,05 | |l
6,0 97 ooz
3 o

vy

”’)“ ',‘_~'

r}f{? /0 gz /572’(

BEXL

425"

;/275
e8|
/3, H’_

/J‘SI ar

.~
/542,
1

I l’it,."“
&4

piig

/4.39

l
|
{
i
i
[

VN

P89 36"




s - :

P

ST BN - T .
| U b Digk "Hl_,"_. '
WERRAN A.'.ﬁ,f.'...u.olc
TPl |0k3 5868 | U84 rgos | e &
TP a6 733 lishzs | :5@,’.5%85. iy ”fiﬁjz‘f;';" /"'
U5 l0n 05 1225 fsas g SN
TPR4 46s  IA4%s 0.5 s | o

_.P_ﬁi__‘,,l_i._gl‘,__441!!7"7_.'% o015 Pdas - . f SR R R
SA 20845 008 1404 175,72 ik - C”"w PEER PR e
TPHL  10.225 0 3 A2 Vel.o08 EEE
7052 | i " o
CIERT 029 Zevwt 12k es a0 ‘ nete: R .

S g lpaas f:sg,sz(,! : s8.19 | ‘ vl s '
ﬁ'*””‘ 345 W 2.33 Z@f:j-/——— [[.m: Z}JTA [+00 = Jine XL-Z_) STA 2. :{
CTPTN el BEE 04T 8445 15800 o T
CBM D et zs

}
|
b
L & e,
|
|
i

Em 1408 |17A

f
i
|

o, T ey

LN 1PN LT Tt eemme o as drs 4




A et o

TP.%8
Jotoo L3

LTREg [

CTpr
Th® |

Bs.
12915
1404
R PN 2
15065
1522
1235
15,255
- 0.06

1 23125
13405
RV

#F |907
lztep L3

Ao M
3525

B % VR

|
| 6.2t

169,545

Mo 5| 585
J5b. 205 | 14.38

I5¥. 55 ¢ 3,205
160,535 | 2.4
163,78 | b.1p
iM£25=281
el 448

65,995
jes7? |

5/52,‘/? 1.6
' 4,24

Lub

!

vé/ﬁ |4.5¢

| 3.48
?&&ﬂ{l%

.,

/ﬁé’ﬁ‘/."” .

o éa%{ .bdY

/b? 255 3?<’r

|4 .08

1
1g7.20

Hl RS

&/b/ 524 4-50 ‘

.55
564

5.0

495

!

o

| 156,14

- I58.50

Lo, 75
62,2
|

157.9¢5 |

E oo,

163.2]

o |
RESAZEN

152.935
1$2.39 |
Icd £15

172057
TN RORY I

59,975

b, 505
|5¢.2%

/5791
156,9¢

15779

i l/53.2L

i3 75~

156,965

l/52 LEG

156,51

465,
ot B4

i1t

- Loyt

(o vt N

. (o ‘1'10 i

T
(‘n’,‘r\j:'{.’z.”

CovA Btow

TR U4

A N N AR R

S 1dsgs

STR b0 fing

US G o

hebh 5

Pesie "He ™

[

[;}:) -/( ",i’/& i

-~
o




SECTION 8
SEISMIC REFRACTION SURVEY REPORT



CORPORATION

‘'Wesion Geophysical

December 5, 1985
WGC - R767

ATLANTIC TESTING LABORATORIES LTD.

PO Box 29
Canton, New York 13617

Gentlemen;

In accordance with the Army Corps of Engineers contract no.
DACW33-85-D-0011, Weston Geophysical has performed a seismic ref:action

survey at Westfield, Massachusetts.

Preliminary profiles have previously been submitted to Atlantic Testing
Laboratories, Ltd. This is a formal report of our findings.

Very truly yours,

WESTON GEOPHYSICAL CORPORATION

m. B

Mark Blackey

MB:wpt—-0233J1

Post Office Box 550 o Westboro, Massachusetts 01581 o (617) 366-9191 e Telex No. 920491




SEISMIC REFRACTION SURVEY

PROPOSED FLOOD CONTROL DAM

WESTFIELD, MASSACHUSETTS

Prepared for

ATLANTIC TESTING LABORATORIES, LTD.

DECEMBER, 1985

seophysical

ORPORATION
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1.0

INTRODUCTION & PURPOSE

2.0

3.0

4.0

02333

A selsmic refraction survey was conducted for Atlantic Testing
Laboratories, Ltd. at a proposed flood control dam in Westfield

Massachusetts. The survey was conducted during the period of November 12

through 15, 1985.

The purpose of this study was to determine the thickness and seismic

velocities of the various layers present and to determine the depth to

bedrock.

All fieldwork was coordinated through Atlantic Testing of Canton, New York.

LOCATIONING & SURVEY CONTROL

The area of investigation is shown on the location map included in Figure
1. This map 1s a segment of the Westfield, Massachusetts United States

Geological Survey Topographic Quadrangle Map. The specific lines of
coverage are also shown on Figure 2. Vertical and horizontal control was

provided by Atlantic Testing.

METHOD OF INVESTIGATION

The field program consisted of continuous seismic refraction profiling.

Seismic spread lengths of 400 and 800 feet were used, depending upon site

characteristics. A discussion of the seilsmic refraction profiling

technique is included as Appendix A to this report.

PRESENTATION OF RESULTS

The results of this survey are presented in tabular form in Figure 1, and

as a series of seismic profiles on Figure 2. These profiles show

thickness of the various seismic layers and their seismic velocity values.

R767 e ] o

Weston Geophysical



5.0

5.1

02330g

MATERIAL IDENTIFICATION

Using seismic data alone, materials can be placed - into broad
classifications based on the velocity of the seismic wave transmitted
through them. Each velocity value does not correlate uniquely with a

specific material, but most bedrock as well as overburden types €£fall

within the restricted velocity ranges given below.

Overburden

The velocity range of a few hundred to less than 1,000 ft/sec is typical

for very loose fill materials.

The velocity range of 1,000 to 2,000 ft/sec is indicative of loose,
unconsolidated, and unsaturated materials. In the New England area, these

materials are often fluvial deposits.

The velocity range of 2,000 to 3,000 ft/sec is usually indicative of an
unsaturated overburden material, possibly a coarse gravel or ground

moraine type of glacial till.

Seismic velocity values in the range of 3,000 to 4,500 ft/sec are usually

representative of a compact type of overburden material such as a

relatively dense glacial till.

Seismic velocity values of 4,800 to 5,300 ft/sec are typical for water-
saturated fluvial deposits. This velocity range 1is characteristic of

materials which have been developed successfully as municipal groundwater

supplies.

The velocity range of 6,000 to 8,000 ft/sec is usually characteristic of

dense glaclial till.

R767 * 2 e

- Weslton Geophysical




5.2

6.0

02333

Bedrock

Depending upon the degree of weathering, bedrock can have seismic velocity
values spanning virtually the entire range of values for overburden; at

the lower end of this range, however, the bedrock will have the physical

characteristics of overburden.

Seismic velocities in the range of 8,000 to 10,000 ft/sec are commonly
indicative of slightly to moderately weathered bedrock which may require
at least localized drilling and blasting for excavation.

The veloclity range of 12,000 to 12,500 ft/sec at this site is indicative
of bedrock which is generally sound and unweathered, and will require

systematic drilling and blasting for excavation.

DISCUSSION OF RESULTS

Bedrock depths up to 80 feet were found along Line 3, on the floodplain of
the Westfield River. Shallow rock was observed on the remailning seismic
spreads; depths to rock are as shallow as five feet on the left abutment.

shallow shot holes,
seismic data

Densely packed gravel at Line 4 resulted in
necéssitating reduction of the explosive charges. Thus,
acquired along Line 4 exhibited lower-energy arrivals, and depths

calculated from these data have some uncertainty. Accordingly. the Line 4

profiles are dashed.
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GENERAL CONSIDERATIONS

The seismic refraction survey method is a means of determining the depths to a
refracting horizon and the thickness of majof selsmic discontinuities overlying
the high-velocity refracting horizon. The seismic velocities measured by this
technique can be used to calculate the mechanical properties of subsurface
materials [moduli values], as well as for material identification and strati-

graphic correlation.

Interpretations are made from travel time curves showlng the measurement of the
time required for a compressional seismic wave to travel from the soufce
["shot"] point to each of a group of vibration sensitive devices [seismometers
or geophones]. The geophones are located at known intervals along the ground
surface, as shown in Diagram A. Various seismic sourées may be used.:including

a drop weight, an air gun., and small explosive charges.

FIELD PROCEDURE FOR DATA ACQUISITION

Weston Geophysical Corporation uses a seismic recording technique of contihuous
profiling and overlapping spreads for engineering and ground water investiga-
tions. The seismic refraction equipment consists of a Weston Geophysical trace
amplifier., Model USA780, with either a WesComp 11™ [a field computer system

-developed by Weston], or a recording oscillograph.

Continuous profiling is accomplished by having the end shot-point of one spread
coincident with the end or intermediate position shot-point of the succeeding

spread. The spread length used in a refraction survey 1s determined by the

required depth of penetration to the refracting horizon. It is generally

possible to obtain adequate penetration when the depth to the refracting horizon

is approximately one-third to one-quarter of the spread length.

In general, "shots" are located at each end and at the center of the seismic

spread, Diagram B. The configuration of the. geophcne array and the shot point

positions are dependent upon the objectives of the seismic array.
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As mentioned above, seismic energy can be generated by one or more of several

sources.,

The selsmometer or geophone 1s In direct contact with the earth and converts
the earth motion resulting from the shot energy into electric signals; a moving
coil electromagnetic geophone is generally used. This type of detector consists
of a magnet permanently attached to a spiked base which can be rigidly fixed to
the earth's surface. Suspended within the magnet is a coll wrapped mass.
Relative motion between the magnet and coil produces an electric current, with

a voltage proportional to the particle velocity of the ground motion.

The electric current is carried by cable to the recording device which provides
simultaneous monitoring of each of the individual geophones. The operator can
amplify and filter the seismic signals to minimize background . interference.
For each shot the seismic signals detected by a series of geophones are
recorded on either photographic paper or magnetic tape, depending on job
requirements. Included on each shot record is a "time break" representing the

instant at which the shot was detonated.

INTERPRETATION THEORY

The elastic wave measured in the seismic refraction method, the “"P" or compres-
sional wave, 1is the first arrival of energy from the source at the detector.
This elastic wave travels from the energy source in a path causing adjacent
solid particles to oscillate in the direction of wave propagation. Diagram A
shows a hypothetical subsurface consisting of a lower velocity material above a
higher velocity material. At smaller distances between source and detector the
first arriving waves will be direct waves that travel near the ground surface
through the lower velocity material. At greater distance, the first arrival at
the detector will be a refracted wave that has taken an indirect path through
the two layers. The refracted wave will arrive before the direct wave at a
greater distance along the spread because the time gained in travel through the

higher-speed material compensates for the longer path. Depth computations are

2525M e 2 o
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based on the ratio of the layer velocities and the horizontal distance from the
energy source to the point at which the refracted wave overtakes the direct

wave.

Generally the ihterpretation is by one or more of several methods [W.M. Telford,
et al, 1976] ray-tracing, wave front methods, delay times, critical distances.
etc. In addition, either a forward or inverse interpretation can be performed
using Weston's computer. Since successful refraction interpretation is based
on experience, all interpretation of refraction data is performed or thoroughly

reviewed by a senlor staff geophysicist.
Reference

Telford, W.M.: Geldart, L.P.; Sheriff, R.E. and Keys, D.A., 1976, applied
Geophysics: Cambridge University Press. ‘
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